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Advantages 

Resistant to Victoria blight 

Resistant to certain races of the oat rusts and smuts 
Superior yielding ability 
Very high test \y eight 
Early to midseason maturity 

Stiffer straw, more suitable for growing on rich soils 
Suitable for combine harvesting 

Good Cultural Methods Pay Big Dividends 

Prepare seedbed well 

Apply fertilizers and manures where necessary 

Seed early 

Clean and treat seed 

Use certified seed 

Sow 8 to 10 pecks to the acre 

Sow with drill 
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NEW VARIETIES OF OATS RESISTANT TO VICTORIA 

BLIGHT 

A new disease of oats known as Victoria blight, or helniinthosporiuni 
blight/ appeared suddenly in epidemic ^proportions in the North Cen- 
tral States in 1946 and 1947. This disease (fig. 1) caused a drastic 
reduction in the productiveness and (piality of the Boone, Cedar, 
Control, Tama, Vicland, and Vikota varieties that had been distributed 
in the early 1940's. The effect of these varieties in increasing oat 
yields by reducing the losses from the rusts and snuits was very striking. 
Their culture increased the popularity of oats and raised the economic 
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.status of the crop. The occurrence of the new bli<^ht disease, liowever, 
has brought about a rapid shift from the above-named varieties to new 
blight-resistant varieties that have resulted from crosses with the 
Bond variety. The hitter is a stilf-strawed variety that is resistant 
to many races of crown (leaf) rust and smut. Bond was introduced 
fi'oni Australia by the United States Department of Agriculture in 
1929. 

Fortunately, the improvement of oats by crossing on Bond was well 
advanced by the time Victoria blight was fii-st observed under field 
conditions in 1945. The Clinton and Bentcm varieties already had 

f™ -■ ■ • ' - . ■ /-"^ 




Figure 1. — Results of Victoria blight: Susceptible variety in middle; 
resistant variety on either side. 



been distributed for increase, and several similar superior strains were 
ready for increasing when the Victoria blight became widespread and 
destructive in the Corn Belt in 1946. 

By 1947 a total of 13 named varieties of spring oats selected from 
Bond crosses had been tested in extensive trials for disease resistance, 
yield, and quality. 

Distribution of New Varieties 

Of these, Clinton was distributed by the Iowa, Indiana, and Illinois 
Agricultural Experiment Stations, and Benton by the Indiana and 
Iowa stations in 1945 (figs. 2, 3, and 4). Mindo and Bonda were 
released by the Minnesota station, Eaton by the Michigan station, and 
Colo by a commercial seed company in 1946. Nemaha was first re- 
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Figure 2, — Clinton oats in Iowa. 




Figure 3. — Benton oats in shock in Indiana. 
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Figure 4. — Clinton oats in shock in Iowa. 



leased to farmers by the Nebraska and Kansas stations for seedin<i^ in 
1948. Bonham, Mohawk, and Cherokee were distribnted in 1948 by 
the agrienltural experiment stations in Michigan, New^ York, and 
Kansas, respectively. Varieties schednled for release in 1949 were 
Shelby, distribnted in Iowa and certain other North Central States; 
Advance, distribnted by Cornell (N. Y.) Agricnltnral Experiment 
Station; Andrew and Zephyr in ^linnesota; and Kent in Michigan. 

Origin of Bond-Derived Varieties 

Of the 15 varieties named above, Clinton, Bentcm, Advance, Bonham, 
Cherokee, Kent, Eaton, Mohawk, Nemaha, Slielby, and Colo all origi- 
nated from crosses made at the Iowa Agricnltnral Experiment Station. 
The Hrst 6 of these 10 varieties were selected from crosses between Iowa 
D()9 and Bond ; Eaton from a cross between logold and Bond ; Mohawk 
from a cross between Bond and Iowa D()7; Nemaha fi'om a donble 
cross between (Victoria-Richland) and (Morota-Bond), Shelby from 
a cross between Anthony and Bond, and Colo from a Hancock X 
(Morota-Bond) cross. All of these crosses were made in 1932, except 
the one giving rise to Nemaha, wdiich was made in 1936. Andrew, 
Bonda, Mindo, and Zephyr were selected at the Minnesota Agricul- 
tural Experiment Station from crosses made in 1931. Andrew origi- 
nated from a Bond-Rainbow cross; Bonda and Zephyr from a Bond- 
Anthony cross ; and Mindo from a Bond X [ (Minota-White Russian) X 
Black iMesdag] combination. 

The hybrid strains that later gave rise to a few of these varieties 
were distributed to other stations for testing, even before they were 
purified. Benton, Eaton, and Bonham originated from purification 
hy reselection of some of these strains. 
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Diimse Resistance 

All of the varieties listed above are resistant to Victoria blight, to 
all couunoii physioloo-ic races of crown rust except race 45 and simi- 
lar races, and to all the conunon races of stem I'ust, except Andi'ew 
and Eaton, which are susceptible to races 8 and 10. Coh), however, 
like Clarion described below, is moderately resistant to race 45. Like- 
wise, all of these varieties are resistant to many races of the oat smuts. 
In over-all disease resistance, except for smut, they are superior to 
any group of varieties yet distributed in the United States (fig. 5). 




Figure 5. — Rust-resistant strains stand and mature normally; rust-susceptible 
strains ripen prematurely and lodge. (Oat breeding nursery, Iowa Agri- 
cultural Experiment Station.) 



Agronomic Characteristics 

These new varieties also are superior in yield, quality, and standing 
ability. 

Most of the 15 vari^i^s may be elassed as early or early to mid- 
season in maturity. Of the group, Andrew, JMindo, Cherokee, and 
Nemaha are the earliest and Zephyr the latest. The remaining vari- 
eties are more or less intermediate in time of rii)ening. 

All are of medium ])lant height; Chei'okee, Nemaha, and Mindo 
being the shortest, ancl Advance and Shelby the tallest. As in the 
case of time of ripening, the range in plant height of the varieties is 
rather narrow. 

In test weight, all rate as heavy to very heavy, frexjuently testing 
36 pounds or more per bushel. AH of these new varieties have stiff 
to very stiff straw (fig. 6) and plump thin-hulled yellow to yellowish 
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Figure 6. — Field showing excellent standing ability common to the improved 
varieties derived from Bond crosses. 



to ivory-white grains. In quality and standino- ability, they surpass 
any previously grown grouj) of varieties in the Corn Belt (fig. 7). 

Most of them produce few or no awns, although Bonda and Zephyr 
have numerous awns. All are free or nearly free from hairs on the 
base of the grains. 




Figure 7. — Windrowed Bonda oats. Stiff stubble holds up oats for curing. 



Performance of the New Varieties 

During the past years all of these varieties have been tested ex- 
tensively in |)lots and nursery rows by the State agricultural ex|)eri- 
ment stations of the North Central and Northeastern States. They 
also have been grown widely in special uniform yield test luirseries 
by the United States Department of Agriculture in cooperation with 
the State agi'icultural exi)eriment stations. 
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The acre yields of these varieties grown in uniform tests in 13 
States in the North Central and Northeastern States for the period 
1944-47 indicate their superior yieldino- power. P'or 1944 and 1945, 
before Victoria blight became severe, the average yield of Richland 




55.2 

BUSHELS 
PER ACRE 



RICHLAND 
GOPHER 




67.8 

BUSHELS 
PER ACRE 



VICLAND 
TAMA 




69.7 

BUSHELS 
PER ACRE 



MARION 




76.9 

BUSHELS 
PER ACRE 



OLtNTON 
MOHAWK 
BENTON 
MINDO 



OLD VARIETIES NEW VARIETIES 

BEFORE OAT BLIGHT BECAME SEVERE 
1944 AND 1945 




64,7 

BUSHELS 
PER ACRE 



RICHLAND 



BLIOHT 
RESISTANT 




61.9 
BUSHELS 
PER ACRE 



VICLAND 
TAMA 



BLIOHT 
SUSCEPTIBLE 




72.3 

BUSHELS 
PER ACRE 



MARION 



BLIGHT 
RESISTANT 




75.1 
BUSHELS 
PER ACRE 



CLINTON 
MOHAWK 
BENTON 
MfNOO 

SLIOHT 
RESISTANT 



OLD VARIETIES 

AFTER 



NEW VARIETIES 

OAT BLIGHT BECAME SEVERE 
1946 AND 1947 

Figure 8, — Vicland and Tama were about as productive as Clinton and other 
new varieties before blight became severe, but later they yielded even less 
than the old varieties. 

(Iowa 105) and Gopher, 2 old standard varieties, was 55.2 bushels 
as compared with 67.8 bushels for Vicland and Tama, 69.7 bushels 
for Marion, and 76.9 bushels for Clinton, Mohawk, Benton, and 
Mindo. For 1946 and 1947, after Victoria blight became severe, the 
average acre yields for these same groups of varieties were 64.7, 61.9, 
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72.3, and 75.1 bushels, respectively. This average performance is 
ilhistrated in figure 8. 

Other Resistant Varieties 

Other improved varieties that should be discussed briefly are Marion, 
Aj ax, and Beaver. 

Marion is an early to midseason, midtall (fig. 9), ratlier distinct 
type of oats with more slender stems than Clinton. It has almost 
white grains with thin hulls and large groats. Marion originated 
from a cross between Markton and Rainbow, made at Arlington Farm 
in 1928. Markton, a smut-resistant, vigorous variety, very produc- 
tive in rust-free years, was developed at Moro, Oreg., as a selection 




Figure 9.- — Marion oats (agronomy farm, Iowa Agricultural Experiment 

Station) . 



from an unnamed variety obtained from Turkey in 19())^>. Markton 
is very susceptible to both rusts and therefore is not satisfactory for 
the Corn Belt. Kainbow originated as a selection from Green Kus- 
sian at the North Dakota Agricultural Experiment Station, at Fargo, 
and is a very productive variety, resistant to stem rust, except to races 
8 and 10. It has only moderate resistance to crown rust. The de- 
sirable characters of both Markton and Kainbow, including disease 
resistance, vigor, high yield, and high quality, have been combined in 
Marion. The resistance of Marion to Victoria blight has greatly in- 
creased the value of the variety since 1946. The ])rincipal weaknesses 
of Marion have been a tendency to lodge when grown on the more 
productive soils of the Corn Belt and its susceptibility to the new 
common races 8 and 10 of stem rust. Its moderate resistance to the 
common races of crown rust has not afforded the protection against 
this disease comparable witli that fouiid in the varieties derived from 
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Bond crosses, except that Marion also is moderately resistant to race 
45 of crown rust that attacks the Bond derivatives. 

Ajax was selected from a cross between Victory and Hajira made 
at the Dominion Laboratory of Cereal Breeding, Winnipeg, Canada, 
in 1930. The parent Hajira is resistant to many races of stem rust. 
Ajax is an early to midseason oat with midtall to tall straw and rather 
short midplump very white grains with numerous awns. It is re- 
sistant to the Victoria blight and to many races of stem rust. It is 
susceptible, however, to races 8 and 10 of stem rust and to the com- 
moner races of crown (leaf) rust and the smuts of oats. In yield 
tests in the more northern oat areas of the United States, Ajax has been 
a very productive variety. Owing to its susceptibility to crown rust 
and smut, however, such varieties as Clinton, Benton, Bonda, and 
others described herein are preferable because of their better over-all 
disease resistance. 

Beaver is another new Canadian variety that has been less productive 
than Ajax in certain northern oat areas. It is a midseason white oat 
with resistance to Victoria blight and many of the common races of 
stem rust. Beaver unfortunately is susceptible to all of the more com- 
mon races of crown rust and the oat smuts. Beaver originated from a 
cross between Vanguard and Erban at the Central Experimental 
Farms, Ottawa, Canada, where it was recently released for farm 
production. 

These new oat varieties should not be considered in the category of 
so-called wonder crops, although they are definitely superior in yield 
to the old standard and, under some conditions, also to the more re- 
cently distributed blight-susceptible varieties. They are more pro- 
ductive than the older varieties simply because higher yield, greater 
stiffness of straw, and resistance to disease, including blight, have been 
combined in the new varieties. 

Oat varieties developed from hybrids do not deteriorate or run out if 
they are kept free from contamination with seed of other varieties of 
oats, wheat, barley, and weeds. A farmer may be growing a badly 
mixed variety and not be fully aware of it, because many oat varieties 
are somewhat similar and sometimes it is difficult to differentiate 
similar varieties one from the other. The best insurance of varietal 
purity is the use of certified seed. 

CULTURAL METHODS 
Seedbed and Seeding 

Oats respond well to good cultural methods. The most desirable 

seedbed for oats is one that is firm beneath, with a few inches of loose, 
friable soil on top. It should contain sufficient moisture to insure 
prompt germination and satisfactory early growth. In most sections 
of the Corn Belt, where oats usually follow corn, it is as a rule excel- 
lent practice to disk the land before seeding (fig. 10), regardless of 
how the seed is to be sown. Drilling is preferable, although the end- 
gate seeder for sowing oats is still popular on many farms, as less work 
is required and frequently more timely seeding is possible. Drilling 
requires less seed, insures sufficient covering, and places the seed at a 
uniform depth in the soil. 
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Figure 10. — Preparing seedbed for oats by disking. 



Fertilizers and Manure 

Althoii<2:h oats respond well to liberal fertilization, it usually is more 
profitable to apply fertilizer to other crops in the rotation. Under 
some conditions, however, fertilizers may be applied directly to the 
(>at crop with ^ood results. Frequently, more bushels per acre return 
per unit of fertilizer can be obtained by applying fertilizer to^ oats 
than to wdieat or corn. In the Eastern States, oats seldom are injured 
by excessive nitrogen as they may be on the more productive soils of 
the Corn Belt or North Central region. The application of too much 
nitrogen, how^ever, inay cause lodging. 

Unless the soil is exceedingly low in fertility, the direct application 
of barnyard manure to oats is rarely advisable. Usually more satis- 
factory results are obtained by applying manure to some other crop in 
the rotation, such as corn or potatoes. Under some conditions the 
oats then will profit by the residual effect of the manure and the added 
humus in the soil and Avill l)e less likely to produce a rank growth that 
may lodge and reduce grain production. It is safe to apply w^ell-rotted 
stable manure at the rate of 10 to 15 tons per acre on the poorer soils of 
these general regions a few^ months previous to sowing the oats. The 
use of some phosphate with manure usually is advisable. As a rule, 
superphosphate is more profitable than rock phosphate for supple- 
menting manure. 

The soils of the older eastern area usually are deficient in one or in 
all of the three most important plant nutrients; that is, nitrogen, 
])h()sphorus, or potash. These nnist be su})plied for satisfactory crop 
production. Phosphorus is most frequently deficient in soils of the 
eastern area and must be supplied by the application of commercial 
fertilizer. On the more productive soils of the North Central region 
the application of nitrogen usually is not necessary but phosphorus 
may be deficient. 

Small quantities of nitrogen fertilizer usually can be used on the 
oat crop to advantage, es])ecially where neither stable manure nor green 
manure is available. Potash ordinarily can be supplied more profit- 
ably to some other crop in the rotation, such as corn or wheat. Potash 
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usually is present in sufficient quantities in clay soils, but may be de- 
ficient in the more gravelly and sandy soils. It should be supplied in 
some commercial form to the sandy soils. 

Frequently a complete fertilizer — one containing nitrogen, phos- 
phorus, and potash — is used on the oat crops in the eastern region. In 
recent years there has been a decided increase in the use of complete fer- 
tilizers in the North Central region. A good combination on average 
soils is one containing from 50 to 100 pounds of nitrate of soda or 25 
to 50 pounds of ammonium nitrate, 200 to 250 pounds of superphosphate 
(acid phosphate), and 40 to 80 pounds of muriate or other potash 
salts, applied 200 to eSOO pounds to the acre. On the heavier loam and 
clay soils potash may be omitted. On farms where some barnyard 
manure is available the best results with oats ordinarily are obtained by 
applying 200 to 250 pounds of superphos])haTe. In any region where 
the inclusion of soil-building legumes in the rotation provides the nitro- 
gen and potash content of the soil, the application of 150 to 200 pounds 
of superphosphate usually is one of the most satisfactory fertilizer 
treatments for oats. The superphosphate should be drilled with the 
oats at time of seeding. Where oats are grown on land fairly high in 
nitrogen, lodging may be reduced but not prevented by the application 
of small quantities of potash and phosphorus, preferably in the form of 
muriate of potash and superphosphate, respectively. During the past 
few years excellent results have been obtained in some sections of the 
Corn Belt from tests in which 200 to 800 pounds of a complete fertilizer 
containing equal parts of nitrogen, phosphorus, and potash were ap- 
plied at time of seeding. This treatment has become known as the 
so-called 8-8-8 formula and is attracting the attention of farmers. 

Rate of Seeding 

Usually 8 to 10 pecks to the acre is the best seeding rate. The rate 
may be reduced somewhat if the obtaining of a satisfactory stand of 
clover and grass with the oats as a companion crop is a major objective. 

Early Seeding Usually Insures High Yields 

The yield and bushel weight of oats can be increased by sowing early. 
In cooperative experiments at the Iowa Agricultural Experiment Sta- 
tion, deferred sowing after the optimum date decreased yields approxi- 
mately 3 bushels per acre for each day of delay. Decreases from 
delayed sowing have been from one-half to three-fourths bushel for the 
new Clinton, Benton, and Shelby varieties at the same station. Early 
seeding always has been good insurance for the production of a satis- 
factory crop of oats. 

Seed Treatment Pays Big Dividends 

All oat seed should be cleaned and treated with New Improved Cere- 
san, Ceresan M, or some other standard fungicide for the control of 
pythium seed decay and seedling blights, even though the new varieties 
are resistant to smut. Complete or even partial control of these rela- 
tively little understood diseases may result in an increase of some 5 
to 10 bushels per acre in certain sections. Cleaning and treating seed 
oats is always good practice, and it usually pays high dividends. The 
additional cost involved for treating seed is very low in comparison 
with the improvement in yield and quality of the ensuing crop. 
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Regardless of the fact that the new Bond-rehited varieties described 
in this l)ulletin are resistant to many races of the smnts and to other 
diseases, such as Victoria blight, all seed should be treated before being 
sown. 

Use Seed From Certified Fields 

Whenever possible, seed from certified fields should be obtained for 
sowing. This is especially true of the new disease-resistant varieties. 
Every farmer should start with pure seed of these varieties, so as to gain 
the expected advantage from growing them and to be certain that any 
seed he may distribute to his neighbors in another year will be pure and 
typical of the variety desired. 

HARVESTING THE NEW VARIETIES WITH COMBINES 

Before combining, the new varieties of oats described herein should 
be dead ripe and dry and contain not more than VI to 14 percent mois- 
ture. Otherwise, losses from heating and deterioration of the grain 
in the bin or other storage may occur. Such deterioration or spoilage 
not only greatly impairs the value of the oats for feeding or for proc- 
essing, but also may reduce germination and value for seed. 

In sucli varieties as Clinton, Benton, Bonda, and other Bond-derived 
oats there is a nuirked tendency for the straw to remain green for some 
time after the panicles appear to be ripe. The green stems contain 
considerable moisture. Thus, in the more humid sections, combining 
should begin from 10 days to 2 weeks after the oats reach the binder- 
ripe stage. In hot, dry seasons, this period will be somewhat shorter, 
w hereas in cold, wet seasons it will be longer. 

Oats that are windrowed even in the ''bin(ler-ri])e'' stage usually may 
be picked up and threshed, without danger of spoilage in storage 
(fig. 11) , after they have cured for 2 or 8 days in the windrow. Wind- 
row^ing requires an extra operation and thus increases cost of pro- 
duction. This, however, assures good grain quality and also protects 
the crop from losses by storms. 




Figure 11. — Picking up and threshing windrowed Clinton oats with a com- 
bine in Iowa. 
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Very weedy fields of oats undoubtedly are harvested more advan- 
tageously by windrowing. The weeds, after drying in the windrow, 
do not interfere with threshing and do not leave green material in the 
threshed grain to cause heating and consequent impairment of quality. 

AVAILABILITY OF SEED 

For sources of seed of the new varieties, the oat grower should con- 
sult his local county agricultural agent or write to his State agricul- 
tural college. Seed stocks of some of these new varieties were suffi- 
ciently abundant to sow 60 to 70 percent of the national oat acreage 
of 1948. Except for a few of the more recently released varieties, 
there should be ample seed for all growers in the years to follow. 
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